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(54) Method and apparatus for the processing and outputting of data 



(57) in a further developrhent of the CD, the so* 
called DVD. a data format was chosen which is upwards 
compatible with the CD. As a result, existing audio CDs 
can also be played on a DVD player, (f compleie error 
correction is not possible during the reproduction of a 
CD by an audio CD player, tfnen simple measures for 
error concealrfterrt arie additionally tak^n, but thiey are 
not always adequate. Howefi/erj for cost reasons more 
complicated m^hods are not used in an audio CD 
player, since they would require a more powerful proc- 
essor and a larger memory However, a DVD player has 



this more complex hardware In any event, in order to 
ereible the outstanding video quality that is Intended. 
According to the invention, therefore, during the repro- 
duction of an audio CD on a DVD pHayer, one of various 
error concealment methods is caiti^ out in depend- 
ence on tiie error rate that occurs, with a low error rate 
it being possible tci» effect error concealment that is con- 
siderably more accurate in comparison witH a conven- 
tional CD player. 




cc 




DA 



CO 
CO 

o 

Q. 
LU 



DOCID:<EP 0865041A2J > 



Primed by Xerox (UK) Business Services 
2.16.3/3.4 



1 



EP0865 041 A2 



2 



Description 

The inventiorl relates to a method and an apparatus 
for the processing and outputting of data which are 
stored on a data medium, in particular a method and an 
apparatus for en-or concealment during the reproduc- 
tion of audio CDs. 

Background 

At present, a further development of the CD, the so- 
called DVD ("Digital Video Disc" or "Digital Versatile 
Dlsc^, is about to be introduced on the market. The 
DVD is likewise an optical data medium having the 
same dimensions as those of the CD, but a considerably 
higher data storage capacity than the CD. The players 
for DVDs will in some instances also enable the playing 
of existing audio CDs. 

During the reproductiori of a compact disc (CD) by 
an audio CD player, the EFM (eight-to-fourteen modula- 
tion) signal is obtained from the optically scanned signal 
after pulse shaping. After EFM demodulation, the signal 
obtained in this way is firstly fed to an error correction 
circuit prior to outputting by a digital-to-analogue con- 
verter In the error correction circuit, coding of the data 
at the recording end in accordance with the cross-inter- 
leave Reed-Solomon method is reversed. For this pur- 
pose, the signal is read into a memory and is read out 
again in the de-interleaved order. If complete error cor- 
rection is not possible, then rneasures for error conceal- 
ment are additionally taken in order to reduce the 
audibility of these errors. Th^siB errpr concealment 
methods implemented in an audio CD piayer are simpiis 
and not always adequate. However, more complicated 
methods are not used for cost reasons, since they 
woukJ require a more powerful processor and a larger 
memory. If the data loss is very great only the muting of 
the signal therefore remains in the extreme case. 

Invention 

Th invention is t>ased ori the object of specifying a 
method for improved error concealment during the 
reproduction of data, the data being read from a data 
medium, in particular from a CD or a DVD. This object is 
achieved by means of the method specif ted in daim i. 

The invention is based on the further object of spec- 
ifying an apparatus for application of the method 
according to the invention. This object is achieved by 
means of the apparatus specified in claim 6. 

Compared with a conventional CD player, a DVD 
player hair a considerably more powerful processor and 
a signif icantiy larger buffer memory. This more complex 
hardware is necessary in order to enable the outstand- 
ing video quality that is intended. When a CD is played 
by a DVD player, therefore, the audio data that are read 
can be buffer-stored in the buffer memory, and proc- 
essed, to a greater extent in order e.g. to perform error 



concealment. This error concealment can be carried out 
considerably more accurately than with a conventional 
CD player, since more compile alg^^ can be proc- 
essed by the more powerful processor. This does pre- 

5 suppiose, however, that high-quality CDs are used and 
the DVD player is installed at an undisturbed location. 
By contrast, poor-quality CDs require error concealment 
to be carried out more frequently, with the result that it is 
then no longer possible to use a complex error conceal- 

10 ment method. Likewise, in the event of frequent vibra- 
tions and/or with portable devices, the pick-up is often 
required to effect a return, with the result that it is like- 
wise not possible to carry out complex error conceal- 
ment in this case. 

IS In principle, the inventive method for the processing 
and outputting of data which are read from a data 
medium and buffer-stored consists in selecting one of 
various processing methods in dependence on the 
number of buffer-stored data. 

20 In this case, the number of buffer-stored data rnay 
depend in particular on the error rate of these data. 

In this case, the data are preferably read from the 
data medium at a first rate and, fblldwing buffer-storage 
and processing, are output at a second r^ale. 

25 In an advantageous nnanner, error concealment 
methods of different complexity are carried out in the 
various prbcfessiiig methods, which erirbr conceaJmerrt 
methods serve to reduce data errors vyhich could not t^e 
elinriinated earlier on by error con'ection. 

30 In a particularly advantageous manner, the method 
can be employed when the data are optically read from 
the data medium, the data bang aucfio sigrials. 

|n principle, the inventive apparatus for the pfrocess- 
ing and outputting of data vyhich are read frorri a data 

35 medium comprises means for reading data media, one 
or more memories for buffer-storing the data, and also 
means for processing the data and means for switching 
between various processing methods in dependence on 
the occupancy of the memory or of the memories. 

40 It is advantageous here if the means for processing 
the data can carry out error concealment methods of 
different complexity for the purpose of reducing data 
errors. 

The means for reading data media are preferably 
4$ suitable for data media having different data formats. 

In tfiis case, an expedient refinement of the concept 
of the invention envisages that the apparatus is suitable 
for the reproduction of audio CDs and DVDs, and is part 
of a DVD player or of a DVD-ROM drive, which may in 
so turn be configured as a separate device or be integrated 
in another device. 

Drawing 

55 An exemplary embodiment of the invention is 
described with reference to Fig. 1. The latter shows a 
block diagram of a DVD player according to the inven- 
tion. 
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Exemplary embodiments 

Fig. 1 illustrates a DVD device according to the 
invention. First of all the information stored on the CD 
disk Is read by an optical scanning system which is part 5 
of the pick-up P. The optical scanning system is in this 
case ai^e to read both CD disks and DVD disks. The 
signal obtained is then subjected to pulse shaping and 
EFM demodulation, after which it is fed to an error cor- 
rection circuit. This part of the signal recovery is also 
still part of the entire pick-up P. The data are then read 
into a first buffer memory Ml , this being carried out at a 
higher rate than In the case of a conventional CD player, 
e.g. at a doufcrfed rate. A continuity check CC then fol- 
lows, in which the continuity in the data stream is 
checked. If there is no continuity in the data stream or 
the buffer menrary Ml is filled by the high reading rate, 
a return in the pick-up is compelled. This is then fol- 
lowed, after further buffer-storage in the buffer memory 
M2, by the actual error concealment EC. Afterwards, the 
data are then output via a D/A converter DA. The quality 
and hence the conrplexity of the error concealment cho- 
sen is in this case chosen in dependence on the occu- 
pancy of the buffer memory MS and/or of the error rate 
that occurs. If this memory is weil filled, it is possible to 
use error concealment strategies that require more 
time, in particular more extensive interpolation algo- 
rithms. 

The three buffer memories Ml , M2 and MS may be 
arranged in the same RAM. in which case only the size 
of the three buffer memories changes dynamically. The 
data are stored in data sectors, in which case a data 
sector is released for renewed writing when the content 
of this data sector has been output by the D/A converter 
DA, or a data sector is released by the continuity check 
CC. The arrows in Fig. 1 symbolize the transport path 
for the data sectors. In this case, the data are not actu- 
ally forwarded between the processes, rather only point- 
ers to the data are altered. 

Since the processor of a DVD player is not utilized 
to capacity during the reproduction of an audio CD, all 
the data blocks will normally accumulate upstream of 
the output process, since its speed does not depend on 
the processor power but on the output data rate. 

The excess processor power can therefore be uti- 
lized for error concealment, without additional hardware 
being necessary and thus higher costs being entailed. 
In this case, en^oneous samples can be concealed e.g. 
by conplex interpolation using previous and succeeding 
error-free samples. If the queue between error conceal- 
ment EC arxj the actual output process DA is very long, 
it is possible to perform a good and correspondingly 
time-consuming error concealment. If the queue has 
then shrunk to below a specific length, however, a 
switch is made back to a simpler concealment. Conse- 
quently, given the use of high<)uality CDs and an undis- 
turbed location where the CD player is installed - and 
thus only very seldom occurring non-correctable errors 



- it is always possible to use the best method for error 
concealment and thus achieve a better reproduction 
quality than with a conventional CD player. H, on the 
other hand, the CD is of a very poor quality or difficult 
reproduction conditions prevail, then error concealment 
would have to be carried out very frequently In this 
case, it would then no longer be possible to employ a 
very complex method for error concealment, rather a 
simpler error concealment method ensuring at least a 
minimum quality would be used. 

It is also possible to utilize the excess processor 
power and/or the memory of a further, external device 
for the method according to the invention. The extemal 
device may in this case be e.g. a television set or a set- 
top box. However, it is equally possible to connect the 
CD or DVD player to a computer or integrate it therein. 

The invention can be utilized for the reproduction of 
digital audio signals. TTiese will be signals in the PCM 
format, in particular. In the PCM method, at intervals 
defined by the sampling rate, the respectively current 
value of the audio curve is determined and stored in 
numerical form, a specific number of bits (usually 
between 8 and 24) being combined each time. It is pos- 
sible to effect reproduction both of audio CDs by a CD 
player or DVD player and of DVDs with PCM audio data 
on a DVD player. An application for tiie audio reproduc- 
tion of minklisks is also conceivabia 

However, the invention is in no way restricted to the 
read-out, processing and reproduction of audio signals. 
Rather it is equally possible to process and/or correct 
data en-ors in video data or other data. Therefore, an 
application in the reproduction of Video-CDs, Photo- 
CDs, CD-ROMs, personally recorded CD-Rs or otiier 
optically readable data media on a DVD player or other 
future further developments is also conceivable. 

Claims 

1. Method for the processing and outputting of data 
which are read from a data medium and buffer- 
stored, characterized in that one of various 
processing methods is selected in dependence on 
the number of k)uffer-stored data. 

2. Method according to claim 1 . wherein the number 
of buffer-stored data depends on the error rate of 
these data. 

3. Method according to daim 1 or 2, wherein the data 
are read from the data medium at a first rate and, 
following buffer-storage and processing, are output 
at a second rate. 

4. Method according to one of the preceding claims, 
wherein error concealment methods of different 
complexity are carried out in the various processing 
mettiods, the error concealment methods serving 
to reduce data errors which couki not be eliminated 
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earlier on by error correction. 

5. Metliod according to one of the preceding daims, 
wherein the data are read optically from the data 
medium, the data being audio signals. s 

6. Apparatus for the processing and outputting of 
data, having means (P) for reading a data medium, 
one or more memories (Ml , M2, M3) for buffer-stor- 
ing the data read out, and means for processing io 
(EC) the data, characterized in that means for 
switching between various processing methods in 
dependence on the occupancy of the memory or of 
the memories are furthermore provided. 

15 

7. Apparatus according to claim 6, wherein the means 
for processing (EG) the data can carry out error 
concealment methods of diffisrent complexity for the 
purpose of reducing data errors. 

30 

8. Apparatus according to claim 7, wherein the means 
(P) for reading data media are suitable for data 
media having different data formats. 

9. Apparatus according to claim 8, wherein the means 25 
(P) for reading data media enable reproduction of 
audio CDs and DVDs, and are part of a DVD player 

or of a DVD-ROM drive, it being possible for the 
DVD player or the DVD-ROM drive in turn to be con- 
figured as a separate device or to+ be integrated in 30 
another device. 
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Method and apparatus for the processing and outputting of data 



(54) 



(57) In a further development of the CD, the so- 
called DVD, a data format was chosen which is upwards 
compatible with the CD. As a result, existing audio CDs 
can also be played on a DVD player If complete error 
correction is not p)OSsible during the reproduction of a 
CD by an audio CD player, then simple measures for 
error concealment are additionally taken. Ixit they are 
not always adequate. However, for cost reasons more 
complicated methods are not used in an audio CD 
player, since they would require a more powerful proc- 
essor and a larger memory. However, a DVD player has 



this more complex hardware in any event, in order to 
enable the outstanding video quality that is intended. 
According to the invention, therefore, during the repro- 
duction of an audib CD on a DVD player, one of various 
error ccMicealment methods is carried out in depend- 
ence on the error rate that occurs, with a low en'pr rate 
it bang possible to effect error concealment that is con- 
siderably more accurate in comparison with a conven- 
tional CD player. 
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